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STATE OF WISCONSIN. 


GEOLOGICAL AND NATURAL HISTORY SURVEY 


June 30, 1904. 


BOARD OF COMMISSIONERS, 1902-1904. 


ROBERT M. LaFOLLETTE, 
Governor of the State. 


CHARLES P. CARY, 
State Superintendent of Public Instructi n. 
CHARLES R. VAN HISE, from July 1, 1903, 
President of the University of Wisconsin. 
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CALVERT SPENSLEY, from Aug. 21, 1903, 
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CHARLES §S. SLICHTER, 
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Arts, and Letters, to Dec. 28, 1902. 


JOHN J. DAVIS, 
President of the Wisconsin Academy of Sciences, 
Arts, and Letters, from Dec. 28, 1902. 


OFFICERS OF THE BOARD. 

EDWIN E. BRYANT, 

President until Aug. 10, 1903. 
CHARLES R. VAN HISE, 

President, from Oct. 10, 1908. 
CHARLES P. CARY, 
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JOHN J. DAVIS, 
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JOHN. J. KEMPF, 
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STAFF OF THE SURVEY. 


EDWARD A. BIRGH, Ph. D., Sc. D., LL. D., 
Director and Superintendent. 
CHARLES R. VAN HISH, Ph. D., LL. D., 
Consulting Geologist until Oct. 10, 1903. 
THOMAS C. CHAMBERLIN, Ph. D., LL. D., 
Consulting Geologist. Pleistocene Geology. 
SAMUEL WEIDMAN, Ph. D., 


Geologist. Geology. of Central Wisconsin and 
Baraboo District. 


LEONARD S. SMITH, C. E., 


Assistant Professor of Topographic Engineer- 
ing, University of Wisconsin. In charge of 
Hydrography. 


ULYSSES 8S. GRANT, Ph. D., 


Geologist. Professor of Geology, Northwestern 
University. Incharge of Survey of Southwest- 
ern Wisconsin. 


HEINRICH RIKS, Ph. D., 


Assistant Professor of Geology, Cornell Univer- 
sity. In charge of Report on Clays. 


NEVIN M. FENNEMAN, Ph. D., 
Professor of Geology, University of Wisconsin. 
Physical Geography of Lake District. 
WARREN D. SMITH, B.S., 


Field Assistant, 1903. Geology of Baraboo Dis- 
ChUGEs 


E. T, HANCOCK, B.S., 

Field Assistant, 1903. Southwestern Wisconsin. 
E. F. BURCHARD, B.S., 

Field Assistant, 1903. Southwestern Wisconsin. 
M. J. PERDUE, B.S., 

Field Assistant, 1904. Southwestern Wisconsin. 
FREDERICK L. GALLUP, B. A., 

Field Assistant, 1904. Report on Clays. 


There were several other persons engaged in various capacities on the 
Survey, as stated on pages 11, 17, and 18. 


LETTER OF TRANSMITTAL. 


COMMISSIONERS OF THE 
WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY, 


MADISON. 


Office of the President. 


November 12, 1904. 
Honorable Ropert M. La FoLuetre, 


Governor of the State. 

Srr:—I have the honor to transmit herewith the report of 
Dr. E. A. Birge, Director and Superintendent of the Geological 
and Natural History Survey, for the biennial period extending 
from July 1, 1902, to June 30, 1904. 

At the beginning of this period the annual appropriation for 
the Survey was only $5,000. At the session of 11903 the 
legislature increased the appropriation to $10,000 per annum, 
the act taking effect May 6, 1908. As shown by the report 
of the Director and Superintendent, this increase in appro- 
priation has made it possible for the Survey to push forward 
the economic work of importance to the state with a fair degree 
of speed. Perhaps the most important pieces of work which 
have been accomplished are: That by Dr. Samuel Weidman, 
upon the Baraboo Iron District, and that by Dr. U.S. Grant, 
upon the Lead and Zine District of the southwestern part of 
the state. The report of Dr. Weidman is already published, 
and that by Dr. Grant is in preparation. It is certain that 
the results which these men have obtained will be of great 
assistance in the exploration and exploitation of these dis- 
tricts. Another important economic investigation is being 
carried on by Dr. Ries, upon the Clays of the State. 

So far as consistent with the accomplishment of the neces- 


sary economic wore eenete ae i 
oe Biology and Geology. It is hoped that 
amount of such work may be increased. 


_ Very act! yours, 


REPORT OF THE DIRECTOR OF THE SURVEY. 


Lo the Commissioners of the Geological and Natural History 
Survey: 

GENTLEMEN :—I submit herewith my report xs Director of 
the Survey under your charge from July 1, 1902, to June 30, 
1904. I include also a statement of the work of the Survey 
during the summer of 1904, thus giving an account of its 
operations up to the time when the report goes to press. 

On August 10, 1903, Dean E. E. Bryant, President of the 
Commissioners of the Survey, died. Dean Bryant was a 
member of the Board of Commissioners from the organization 
of the Survey and for about two years, since the resignation 
of President Adams, was President of the Board. He was 
always deeply interested in the progress of the Survey. He 
gave his time freely to the work of the Survey and performed. 
his duties as Commissioner with untiring zeal. His position 
as Commissioner of the Survey depended upon his place as 
President of the Commissioners of Fisheries, and he was 
succeeded in both positions by the Honorable Calvert Spensley 
of Mineral Point. Charles R. Van Hise, who has been Con- 
sulting Geologist of the Survey since its organization was 
elected President of the University in April, 1903. This 
appointment carries with it the position as Commissioner of 
the Survey. President Van Hise assumed his duties in the 
fall of 1903, when he resigned his position as Consulting Geol- 
ogist and was elected President of the ‘Commissioners of the 
Survey. The Survey is still able to avail itself of his counsel 
and assistance, which have been of so great value in the past. 

At the date when this report opens, the income of the Survey 
was $5,000 annually; this amount having been appropriated 
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by the legislature of 1901. The legislature of 1903 appropri- 
ated the additional sum of $5,000 annually by an act which was 
approved May 6, 1903. Since that date, therefore, the income 
of the Survey has been $10,000 annually, and its work has 
been correspondingly enlarged. 


J. PERSONNEL OF THE SURVEY. 


The following persons have been in the employ of the Survey 
during the past two years, with the compensation stated in 
each case. All persons who are paid by the year or month 
have been allowed their annual expenses while in the field, 
in addition to the compensation stated. 


E. A. Brrae, Director and Superintendeat of the Survey. The Director’s 
salary was $250 annually until May 1, 1903, and has been $500 annually 
since that time. 

C.R. Van Hiss, Consulting Geologist until election as President, without 
compensation except repayment of field expenses. 

T. C. CuamBERLIN, Consulting Geologist, without compensation, except 
repayment of field expenses. 

SamuEL WerpMan, Geologist in charge of areal geology, $1,400 per 
annum. 

U.S. Grant, Geologist in charge of survey of lead and zine region, $125 
per month during the summer of 1902, and $150 per month during 
the summers of 1903 and 1904. Professor Grant has been engaged in 
the survey of the lead and zinc region for the three summers past. 
He prepared a preliminary report—Bulletin No. IX—from the field 
work done during the summer of 1902. In the two succeeding years 
he has been engaged in the field work necessary for a permanent re- 
port, set forth in detail in a later portion of this report. 


N. M. Fenneman, Geologist, physical geography of the lakes of Eastern 
Wisconsin, $100 per month while employed. During the summer of 
1902 Professor Fenneman completed the field work necessary for his 
report—Bulletin No. VIIL, on The Lakes of Southeastern Wisconsin. 


W. D. Smiru, Field Assistant to Dr. Weidman during the summers of 
1902 and 1903, $40 per month during 1902 and $60 per month in 1903. 


C. D. Marsu, Biologist, no compensation beyond expenses. 


L. S. Smrrs, in charge of hydrography, $5 per day while in the field. 
Employed for a few days only during the period covered by this re- 
port. 
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The following persons were employed as members of Pro- 
fessor Grant’s field party in Southwestern Wisconsin during 
the summer of 1908: 


15; Sb SRG NETS rege ane eet Eee ee eee ae $70 per month. 
Bp les EL MCOCK Mera ne Ne clove ok oneticeroe fale oe ae e ae 70 per month. 
IM iil iy TERR LENE. Risers chek cae Ee ARP gee ee 50 per month. 
JS), [bi TING Ske. de iro cee een ene eee are tie SOE, 50 per month. 
18, TE UO UYETS eh) Saree Since cies ees ogee epee on 30 per month. 
Bh SEIU SYERS Te ON i eae an aR eee ee hie 30 per month. 
(CoML CHL OREER Es Bayters GES ial t cit sine Sisk vam atenen cba cte 40 per month. 
“Liye, (SSIGVRTNES, «2 0 era aes eee a 20 per month, 


These persons were employed for various periods. of three 
or four months, beginning in June, except Mr. Hancock, 
whose services extended until October 28. 

Besides these persons named above, others have been em- 
ployed for special services and for short periods: Prof. W. W. 
Daniells and Prof. Victor Lenher have made chemical analyses. 
W. H. Griffin of Washington, D. C., has prepared the maps 
for Professor Grant’s final report, and other persons have been 


employed as draftsmen and in similar temporary capacities. 


The names of all persons who have received money from 
the Survey, with the amount paid to each person, are given 
in the statement of expenses from the Secretary of State, 
which is appended to this report. In the case of those per- 
sons employed by the year or month, the sums indicated as 
paid to them include not only salaries but also all other pay- 
ments to them, audited by the Secretary of State, including 
expenses while in the field and repayment of bills paid by them. 


12 GrornogicaL ann NaturaL History SuRVEY. 


Il. FINANCIAL STATEMENT. 


In the following table, I have summarized the expenditures 
of the Survey according to departments, thus indicating the 
main directions in which the money, appropriated by the state, 
has been expended. The result is as follows: ae 


| 1902-1903. 1903-1904. Total. 
Administration.......-s.2++e22 0+ 2 seteees sre $463 52 $1,558 27 $2,021 79 
Road Material and Clays ......--++-+++++ sese+- 786 80 108 67 895 47 
Areal Geology. ...+..csrces cece ncee sees cere cece cess 2,979 29 3,036 38* 6,015 67 
Wa ke Biology ycar cus ate ee cetenls torres de isrelataiaria = 758 97 362 06 1,121 03 
Lake Survey.... .--.-cc see cerceecrcecceere res se 75 81 25 50 101 31 
Southwestern Wisconsin....  --.++-++e sree reese 1,193 54 3,683 83 4,887 37 
PC ation en eiee seis cine eleclecon siete etetsis = itetocecets|ereii=1-01 = ae nao hecleleraties or Hes 

+ T pOLC.. seen cere ence rece rece nece cee QO! 957 sii -memele ats eerste 

Forest Trees, etc Pau ae 


Gauge, Reading oye ise ecce ooo miesinn meena incisis ells tol om omc es 
POLL Jeans calora hee areata tepinie aw aleve Aeliejare sUaiaera $6,677 94 $8,815 11 $15,493 05 


*« Including Baraboo district. 


The expenses for administration in 1903-4 are much larger 
than in any previous year. Included in this, however, are 
about two years’ salary of the Director (August 1, 1902-June 
30, 1904), amounting to $812.50. There are, also, unusually 
large items for printing and postage, amounting to $112. It 
was necessary, also, to remove the offices of the Survey from 
Science Hall to South Hall at the University, and to fit up the 
new rooms at, an expense of about $260. The expenses of 
removing the offices are included in this statement, as well 
as the ordinary current expenditures for the services of 
clerk, freight, express, expenses incidental to sending out 
bulletins, and all other matters which are not properly charge- 
able to the several departments. 

The sums as given in my statement do not exactly agree with 
the totals derived from tables furnished by the Secretary of 
State. The figures which I give refer to claims audited at this 
office during the period covered by the report, and since several 
days can pass before claims sent to the office of the Secretary of 
State are there audited, it always happens that his report in- 
cludes certain bills which are not included in mine, and ex- 
cludes others which are included by me. The Secretary of 
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State also includes in his report items paid from the general 
fund for printing and engraving. Against the apparent bal- 
ance of about $1,185 on July 1, 1904, there were claims which 


had not yet come in, amounting to about $500. 


Ir, WORK OF THE SURVEY. 


During the summer of 1902 comparatively little work was 
started. ‘The income of the Survey, then $5,000 per annum, 
was so small that little could be done beyond continuing the 
investigations already under way. The most important new 
work undertaken during that season was the preliminary inves- 
tigation of the lead and zine region by Professor Grant. Dr. 
Weidman’s work in Central Wisconsin was continued, and 
Professor Fenneman completed the field work for his report on 
the lakes. The addition of $5,000 annually to the income of 
the Survey, by the legislature of 1903, made it possible to tun- 
dertake new lines of investigation. As the first of these, the 
Survey carried on ‘the investigation of the lead and zine re- 
gion, along the lines indicated in the last biennial report, and 
on this expended nearly $3,700 during the year 1908-04. The 
Commissioners also attempted to begin work in the investiga- 
tion of clays, but the Director was unable to find a person who 
was at once competent to carry on this investigation and whose 
services could be obtained ‘for the sum at the disposition of the 
Survey. This work, therefore, was necessarily postponed un- 
til the season of 1904, when a portion of the work was placed 
in charge of Professor H. Ries of New York. 

During the summer cf 1903 Dr. Weidman, with the assist- 
ance of Mr. Smith, carried on the field work necessary to a 


~ report on the Baraboo iron-bearing district, in which active ex- 


ploration: was then going on. The preparation of this report 
necessarily delayed the completion of his work on the geology 
of Ceniral Wisconsin, but the economic importance of the dis- 
covery of iron ore in this district seemed to warrant the diver- 
sion of his services to this field. 

The Wisconsin State Board of Managers for the (World’s 
Fair at St, Lonis reauested this Survey to prepare an exhibit 
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of the minerals of the state for the World’s Fair. This task 
ceeupied much of the time of Dr. Weidman and the Director 
during the winter of 1903-04. A more detailed account of the 
exhibit is given on following pages. 

‘ 


A. Survey of the Baraboo District. The discovery of large * 


deposits of iron ore near North Freedom, in the vicinity of the 
Baraboo quartzite ranges, led the Survey to take up the investi- 
gation of this district. The object of the investigation was to 
ascertain the nature and occurrence of the ore and its relations 
to the rock formations of the vicinity, to prepare a geological 
map of the district and to furnish other information of value to 
those engaged in exploring and mining. Im accordance with 
this plan, Dr. Weidman was instructed to discoutinue his work 
in North Central Wisconsin for a time and prepare a report on 
the Baraboo district. ; 

Work in the district was begun May 4th, 1903, by Dr. Weid- 
man and his assistant, W. D. Smith, and about three months 
were occupied in mapping ihe various rock formations of the 
district. The preparation of maps and report was immediately 
begun, and the report was sent to the press in May, 1904, and 
was ready for distribution in the following August. 

The report on the Baraboo district was issued as Bulletin 
AIII. It contains 200 pages and 23 illustrations, including 
a colored geological map of the district on the scale of 1 inch 
to the mile. 

Iron ore in paying quantity was first discovered in the dis- 
trict three miles southwest of North Freedom by W. G. La Rue 
in April, 1900. Previous to this, however, 1887-9, explor- 
ations had been carried on by the Douglas Mining Company. 
This Company found lonly lean ore or paint rock and the Chi- 
cago & Northwestern Railway leased the property and mined 
the formation for mineral paint from 1889 to 1899. 

The work of the successful exploratory company was carried 
on by churn and diamend drilling, the first ore located being 
ithe deposit of the present Illinois mine very near the former 
_ Douglas mine. 


The Illinois mine is now shipping about 500 ions per day 


Se 
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to Chicago, and the shipment of the initial year, |1904, will 
probably be 75,000 to 100,000 tons. 

The Sauk mine is located about one mile northeast of the 
Illinois mine. It is not yet shipping ore. 

The rock formations in the Baraboo district, beginning with 
the youngest, are as follows: 


I. Glacial drift. 
Unconformity. 
tl. PB: 4 Qads Lower Magnesian Limestone. 
aleozoic Sedimentary Rocks. Petedam. Sandstone: 
{ Freedom formation (dolomite and 
| iron-bearing beds 1,000 feet thick). 
| Seeley slate (gray clay slate, 600 feet 
| 
| 


III. Pre-Cambrian Sedimentary thick). 

FROCK ARO ae eis é teh et ided + Baraboo quartzite (quartzite of Bara- 
| boo Bluffs, 3,000 to 5,000 _ feet 
| thick). 

L 

Unconformity. 

: Rhyolite. 
IV. Pre-Cambrian Igneous Rocks. } Granite. 
Diorite. 


The pre-Cambrian formations such as the iron-bearing for- 
mations, the slate and quartzite, stand on edge and dip in vari- 
ous directions, while the Paleozoic limestone and sandstone lie in 
horizontal position upon the upturned edges of the pre-Cam- 
brian. The pre-Cambrian formations are folded in the shape 
of a trough, in such manner that the oldest igneous rocks are 
on the outer edge of the trough, outside the quartzite ranges, 
and the younger formations of slate and iron-bearing rock and 
ore are in the inside of the trough, which is the valley between 
the quartzite ranges. 

The iron ore and associated rocks are of the same general 
age and character as those in the Lake Superior iron-bearing 
districts. 

The iron ore occurs in jirregular deposits in the iron-bearing 
formation. This formation, and also the associated slate and 
dolomite, appear nowhere at the surface, being covered over 
with from 200 to 500 feet of sandstone and surface material, and 
the explorations have to be carried on by churn and diamond 
drill through the overlying formations, 
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Considering the general result of exploration to date, and 
the extent of territory worthy of exploration, the district may 
be said to be one of considerable established value, and it may 
develop into as much importance as some of the Lake Superior 
districts. * 

The faci that the iron ore is overlaid with sandstone makes 
the explorations and sinking of shafts more difficult and 
expensive than in the Lake Superior districts, but the more’ 
favorable location: of the Baraboo district with respect to (the 
centres of the jiron industry, and the manufacture of iron and 
machinery will more than offset this. 


B. Inwestigation of the Lead and Zine District. During 
the summer of 1902 Professor U. S. Grant made a prelim- 
inary investigation of this district and, as a result of this work, 
Bulletin No. IX was prepared and published. An account 
of this investigation is given in the last biennial report. 

The work in this district during 1903 and 1904 consisted 
almost entirely of detailed mapping of the important ore 
bearing areas. This mapping was done on the scale of 8 inches 
to 'the mile and it is expected that the maps will be published 
on the scale of four inches to the mile. In this work the 
geography, the topography and the geology were carried along 
hand in hand by the same individual. It is thought that in 
this manner it is possible to get the closest agreement between 
the three different features which must be represented on 
these maps. 

It is hoped that these maps will be of considerable use to 
those interested in mining in this district, as they will be by 
far the most accurate maps yet published of this region, and 
as they will show, by ten foot contour lines, the details of 
topography, the location of the mines, and the old workings 
and the boundaries between the different geological formations. 
In addition to this, it is expected that contour lines will be 
drawn on the base of the Galena limestone, thus enabling any 
one to tell, within a very few feet, how far it is from the sur- 

- face to the bottom of the chief ore bearing horizon. 
The districts thus mapped in detail include 173 square 
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miles. ‘The maps are now being drawn and it is expected that 
they will be ready for publication this coming winter. The 
topographic control for these maps was obtained by lines of 
leveling carried along most of the roads of the district, these 
levels being tied to accurate bench -marks established by the 
U.S. Geological Survey. 

The areas mapped in 1903 are as follows : 


Platteville area, sections 1 to 25 inclusive of T. 3 N., R. 1 W., 


anolsections: 1,125 13, 24/and 25 0f T..3)N., R 2) W i.e... 35 sq mi. 
Hazel Green-Benton area, sections 1 to 34 inclusive of T. 1 

Nay. bE: and 13, 24, 25 and 36°of.T. 1 N., Ri 1 W....... 38 sq. mi 
Meeker’s Grove area, sections 21, 22, 27, 28, 33 and 34 of T. 2 

Slog its 2h ale oa w Genetics Soe GOR OTE e Gcon Cae TRC RET Ee eee 6 sq. mi 
Shullsburg area, sections 2 to 11 inclusive, and 14 to 18 in- 

UM SUV ORO Adee DaEN co Eten Hy So eeeye Are tot, Riza. oi are oc osshw eocieSere. care 15 sq. mi, 


The areas mapped in 1904 are as follows: 


Mineral Point-Linden area, sections 3 to 10 inclusive, and 
13 to 36 inclusive of T.5 N., R. 2 E., sections 18,19, 30 and 
SHot ALS NR. Bi ascaGak |. meee s of T.4N,R.2 
E., and 6 of T.4 N., R. 3E. Ree edt ere Pcie at cine kd Soe mLs 


Mijjlin area, sections 19 to 36 inclusive of T.5 N., R.1 E.... 18 sq. mi. 


Highland area, sections 24, 27, 28, 29, 32, 33, 34 and 35 of T. 
7N., R. E., and sections 2,3,4and5o0f T 6N.,R.1E.. 12sq. mi. 


 Dodgeville area, sections 25, 26, 27, 28, 33, 34,35 and 36 of T. 


Ga Neenty 3) Hi tees sass BORN. ST Ae ear ais Seis 2G els ews 8 sq. mi. 


The party engaged in this work for 1903 was as follows: 


E. F. Burchard, topography and geology (in charge of the party during 
the absence of Prof. Grant). 

BH. T. Hancock, topography and geology. 

E. E. Ellis, topography and geology. 

M. J. Perdue, topography and geology. 

A. F. Crider, topography and geology (for part of the season). 

Richard Dugdale, levelman (for part of the season). 

Gordan Fulcher, levelman (for part of the season). 

Louie Smith, rodman (for part of the season). 

J.J Harcleroad, rodman (for part of the season). . 

Bert Beninger, cook. 


2 
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The party for 1904 consisted of the following: 


M. J. Perdue, topography and geology (in charge of the party during the 
absence of Prof. Grant). 

E. E. Ellis, topography and geology (for part of the season). 

G. H. Cox, topography and geology. 

Gordan Fulcher, topography and geology. * 

J. R. Banister, topography and geology. 

G. H. Cady, rodman (for part of the season, later, topography and geol- 


ogy). 
B. J. Spence, levelman. 
GC. S. Blair, levelman. 
W. J. Reed, rodman. 
J. L. Moss, rodman (for part of the season). 
George Stoker, cook. 


During the season of 1904 the work was carried on under 
informal co-operation with the United States Geological Sur- 
vey. In this way the work was divided-somewhat as follows: 


1. The Wisconsin Geological and Natural History Survey 
undertook the detailed mapping of certain of the impor- 
tant areas, as described above. 

2. The United States Geological Survey undertook the prep- 
aration of a map and description of the Mineral 
Point quadrangle. This work was done by Prof. U. S. 
Grant assisted by A. F. Crider. 

3. The United States Geological Survey undertook the prep- 
aration of a monographic account of the Upper Mis- 
issippi Valley lead and zine district, including espe- 
cially that part of this district in Wisconsin. This 
work was done by Dr. H. Foster Bain, assisted by E. E. 
Ellis. 


With the completion of this season’s work and the prepar- 
ation of the reports above outlined there will be accomplished 
the following objects: 


1. The detailed mapping of the chief ore-bearing districts. 
This will be accompanied by a general description of 
the maps and by maps of the mines. To be ‘published 


as a bulletin of the Wisconsin Geological and Natural 
History Survey. 
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2. A description of the general geology and mineral resources 
of a considerable part of the lead and zine region. To 
be published as a geologic folio of the United States 
Geological Survey. It it is desired it is probable 
that arrangements can be made for the republication 
of this folio as a bulletin of the Wisconsin Geological 
and Natural History Survey. 

A careful scientific presentation of the facts and theories 
concerning the ore deposits of the whole Upper Mis- 
sisippi Valley district, which can be treated adequately 
only by including all of the district, and not by deal- 
ing merely with one part of it. To be |pnblished, 
probably as a professional paper, by the United States 
Geological Survey. 


C. Investigation of the Clays. Professor Heinrich Ries 
of Cornell University was engaged to take up the investiga- 
tion of the clays during ihe summer of 1904. Pus work began 

in June of that year. An account of itis given here, although 
most of it was done at |a date subsequent to the close of the 
fiscal year 1903-04. Professor Ries has reported on the clays 
of several of the states jof the Union and is, therefore, one of 
the most skilHul investigators of the problems offered by the 
clay industry. His work during the season is summarized as 


follows: : 
R During the summer of 1904 ‘Professor Ries spent about 
a two and a hal? months in the field in Wisconsin and his assist- 


ant, Mr. Gallup, spent three months. In the course of this 
work all of the important clay working plants in the state were 
visited as well as many of ‘the smaller ones, only those being 
B emitted which were a considerable distance from the railroad. 
At each of the works a careful inspection was made of the 
method of work, of the clay and the results obtained and where 
it was evident that improvements could be made the fact was 
noted. Large samples of clay were taken from nearly all of 
the deposits for the purpose of being tested in the laboratory 
in order to determine from their physical qualities whether 
it was likely that these materials could be used for making the 
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better class of clay product than is now being made from them. 
Where is seemed practicable to work the different beds in the 
bank separately a separate sample of each was taken, other- 
wise it was the run of the bank that was usually selected for 
testing. . 

A second line of work ‘undertaken was the distribution 
among the brick workers of Seger cones for the purpose of 
testing the amount of heat contained in their kilns. One of 
the objects of determining the ammount of heat obtained was 
to see whether the brick were burned a temperature too low 
to obtain the best results. Another object was to find out 
whether it required more heat to burn the Wisconsin clays 
than others with which they came into competition and which 
were said to burn at a lower temperature. The majority of 
the brick manufacturers to whom these cones were given took 
a lively interest! in ‘the matter and with few exceptions care- 
fully followed the instructions regarding their use. Most of 
the samples distributed have already been returned and they 
show quite a wide variation in the amount of heat employed 
in different parts of the state for burning brick. It ean be 
said as a general rule that the cream burning estuarine and 
lake clays worked in the eastern part of the state are burned 
at a higher heat than the low burning clays found in other 
parts of the state. 

The third line of werk was the careful selection of a set 
of normal burned bricks from almost every yard visited. 
These were shipped to Madison where they will be put through 
crushing, cross breaking, and absorption tests. From these 
vests, which will probably be the most extensive series of the 
kind ever taken in this country, many instructive data will 
be obtained, 

The large samples of clay which were collected in the field 
have been shipped to the laboratory for a series of physical 
tests. These physical tesis will include the determination of 
the color, shrinkage, hardness, and density to which the clay 
burns at different temperatures, as well as a determination 
of its fusing point, tensile strength, plasticity, percentage of 


L 


water required to mix with it, and soluble salts. The 
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results of these tests will give many valuable clues regarding 
the possible uses of the clay. Where it seems desirable mix- 
tures of ihe clays will be tested in order to bring out all their 
qualities. 

Since the preliminary work done on the clays by Dr. 
Buckley the industry has undergone some important. changes. 
Some yards have improved their equipments, other yards have 
ceased operation, while in some localities new yards have been 
started. 

An interesting fact is the establishment of the manufacture 
of sand-lime brick in Wisconsin, for the manufacture of brick 
from saad. This is a new and growing industry in the United 
States and Wisconsin contains deposits of sand which in many 
eases are excellently adapted for the manufacture of this kind 
of brick. 

In addition to the clay investigation, a study of the mold- 
ing sands was also taken up. Wisconsin contains over 150 
foundries all of which are msing one or more grades of molding 
sand, while in many eases the raw material is obtained from 
within the state, while in others the finer sand is obtained from 
neighboring states, and the question therefore arises whether 
it is not possible to find these finer grades in Wisconsin. 

Comparatively little has been done towards investigating 
the physical and chemical qualities of molding sand in the 
laboratory and it seems that there is an important field here 
for this line of jwork. Up to the present time most foundry 
men judge a molding sand by giving it a practical test in the 
foundry, but this sometimes involves considerable expense and 
time and the fact that certain large and enterprising foundry 
firms have drawn up specifications covering the physical and 
chemical qualities of molding sands shows that it is undoubt- 
edly possible to obtain some valuable information from the 
study of these materials of this matter, and in the Wisconsin 
work a number of lfoundries were visited and as many data 
as possible obtained regarding the use of molding sands in 
different kinds of work. The molding sand pits in Wisconsin 
were visited and samples obtained from them. Samples were 
aiso collected of the sands which are imported into the state 
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and it is proposed to make a careful chemical and physical 
study of these sands in the laboratory. 


“D. Areal Geology. 'The latter portion of the year 1902, swb- 
sequent to July Ist, was occupied in completing the field work in _ wy 
the area of North Central Wisconsin. In this work Dr. Weid; 
man was assisted by Mr. W. D. Smith, and during this period 
portions of the area imcluded in Taylor, Price and Portage 


Counties were surveyed. 


ASHLAND 


g 
\) MONROE 
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Map showing location of North Centra! Wisconsin district. 


The survey of the area designated as North Central ,Wis- 
consin was therefore completed in the field season of 1902 
This area, represented by the shaded portion: of the aceompany- 
ing map of the state, includes Portage, Wood, Clark, Marathon, 
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Lincoln and Taylor countiés, with adjoining portions of Lang- 
lade, Price and Gates counties. The area comprises 201 town- 
ships with an approximate extent of 7,200 square miles, about 
one-eighth of the state. he area is considerably larger than 


ihat of Connecticut and a little less than that of New Jersey. 


It was originally planned to survey and report upon a much 
smaller area than this is, about 3,000 square miles in the vicin- 
ity of Wausau, but on account of the complex character of the 
erystalline geology it was necessary to cover a larger area and ex- 


“amine a larger number of rock exposures in order to work out 


the true relations of the various formations. It was originally 
planned also to report only upon the erystialline rocks of the 
area, but this plan has been enlarged and made to include a re- 
port of all the geological formations of the area, which are, be- 
sides the crystalline rocks, the formation of Potsdam sandstone 
and the various glacial drifts. The soil map and soil report, 
which it is believed will be of great practical value ‘to those in- 
terested in the agriculture of this part of the state, is also a di- 


_rect outcome of the enlarged plan and is based upon informa- 


ticn collected in connection with the survey of the glacial drifts 
and other surface formations of the area. 

The report) on the geology of the area (delayed to prepare 
the report on the Baraboo iron district) will contain a deserip- 
tion of the general geology, mineral resources, physical 
geography and soils. 

The description of the geology is necessarily written from 
the scientific standpoint. The geological formations of the 
area range from the most ancient crystalline formations, known 
in geology, to the newest glacial deposits. The crystalline 
formations include all the groups of igneous and also such 
metamorphic sedimentary rocks, as quartzite, slate, and con- 
glomerate. In earrying on the work of the survey every ledge 
of rock was examined, located on the section map, and speci- 
mens collected for study under the microscope or by chemical 
analysis. It is among the metamorphic sedimentary rocks 
that iron ores are likely to occur. In mapping the geological 
formations a number of occurrences of banded slate, the forma- 
tion closely associated with the iron ores of the Lake Superior 
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region, were found; while these occurrences of banded slate 
led to no discovery of iron ore in this area, their presence here 
is at least encouraging and seems to indicate the probability of 
other areas of slate and possibly of some iron ore in the un- 
mapped portion of the State farther north. b m 

The glacial drift of the area includes the deposits of drift of 
several distinct and widely separated glacial peviods. In all, 
four drift formations, and possibly five, have been distin- — 
guished and mapped. While the mapping of the various drifts 
may at first sight appear to be of scientific interest only, it 
really has a great practical value, for the age and character of 
the drift directly controls the soil nd agricultural conditions” 
of the area. 


The mineral resources include the various rock products of 
the area which have, or may have, an economic value. These 
include granite used fer cemetery and building purposes, the 
sandstones used for building purposes, the deposits of quartz 
rock used as an abrasive and for other purposes, the various 
crystalline rocks suited for road material, the brick clays, the — 
marl and peat deposits, and the water supply. | 

The physical geography of the area includes the description 
of the various land forms of the area and the history of their 
development. 

The general report and map of the soils of North Central 
Wisconsin was issued in 1908 as Bulletin XI. It describes 
the various soils of the area, and the area occupied by each is 
shown on a colored map. ‘The soils of the area are described 
with respect to their area, surface features, character and 
origin, ground water, forest growth, and crops. An iaccount of 
the climate and rainfall, and conditions of agriculture in the 
area is also presented. 

Afier the field work in the Baraboo district was completed 
in 1903, field work in Northern Wisconsin was resumed in 
Chippewa and Eau Claire Counties. 


EB. Ard to Forestry Commission. The Wisconsin Forestry — 
Commission requested the Survey to aid them during the 
summer of 1904 in the examination of the general topography 
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and the surface geology in the districts investigated by them. 
>, ! . y es a x 7 S 

Mr. E. T. Haneock was assigned to this duty and spent about 
three months in the northern part of the state, working under 
the direction of Mr. E. M. Griffith. In connection with the 
work done for the Forestry Commission, Mr. Hancock exam- 
ined the surface geology, especially with reference to the 
glacial geology. 

oO cad 


Ff. Peat. During the year 1903 Professor A. W. Richter 
carried on a preliminary investigation of the peat marshes 
of the state, to which attention had been directed by the high 
price of coal. Some $230 were used in this investigation ; all 
of it devoted to paying the necessary expenses. The investiga- 
tion showed, as would be expected, that there is in the state 
an abundance of peat of good quality, which would make good 
fuel if properly dried and compressed. It appears also that 
many peat beds contain so large an amount of sand and sim- 
ilar material that the percentage of ash would be quite too 
high for fuel. It also was evident that the great amount of 
water to be evaporated from the peat makes the preparation 
of fuel from this souree so expensive that very careful busi- 
“ness management is necessary if it is to be put on the market 
at a price at which it will compete with coal and yet be sold 
at a profit. It seems hardly probable that peat cam be made 
to compete with coal on a large scale when the price of the 
latter is at its normal level. 


G. Lake Biology. Very little field work was done during 
the biennial period on the biology of the lakes. Bulletin No. 
XIII was published, as is stated under the heading Publica- 
tions. Mr. Juday, who was biological assistant during the 
year 1900-01, published in the Transactions of the Wisconsin 
Academy of Sciences, Arts, and Letters a paper on the Diurnal 
Movement of the Crustacea of the Wisconsin Lakes, based on 
observations made while assistant on the Survey. During the 
summer of 1904 I devoted most of my time to working over 
the material for my report on the temperatures of the lakes 
of Southern and Eastern Wisconsin. Occasionally observa- 
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tions on temperature have been made on various lakes in each 
of the seasons covered by this report but no regular field work 
has been done. 

During the current year the Survey is attempting one com- 
paratively small piece of investigation on the lakes. Dr. 
Victor Lenher, of the University of Wisconsin, has begun the 
study of the chemical relations of the lakes and hopes during 


the year to complete an examination of the chemistry of the 


waters of the more important lakes, and also of the gases 


dissolved in the water. One of the most puzzling problems — 


of lake biology lies in the great difference in the abundance 
of life in lakes which are near each other and which appear 
to be, in general, similar. It is hoped that this investigation 
may throw some light upon this problem, which is a funda- 
mental one for the economic utilization of these waters. 


Il, State Mineral hehibit at the Lowsiana Purchase EBupo- 


sition. The Wisconsin Board of Commissioners requested the - 


Survey to make a suitable exhibit of the mineral resources of 
the state for the Louisizna Purchase Exposition at St. Louis. 
The preparation of such an exhibit should naturally and prop- 
erly be the duty of the Survey and to this duty much of the 
time of the Director and Dr. Weidman was given during the 
winter and spring of 1904. The Survey had in its possession 
the nucleus of an exhibit, such as representative samples of 
many of our building stones, brick, tile and clay, but in order 
to make a satisfactory exhibit, much additional material had 
to be collected, and special charts, models, and maps had to be 
made. Important aid in planning and constructing the special 
models was given by Professor ©. K. Leith. 

For the preparation, installation, and maintenance of the 
mineral exhibit a sum not to exceed $5,000.00 was allotied 
by the Board of Wisconsin World’s Fair Commissioners. 
Dr. Weidman was placed in general charge of the exhibit, and 
an assistant, Mr. KE. ‘Tl’. Hancock, was appointed, whose salary 
was paid out of the funds allotted for the exhibit. It may be 
stated, in passing, that the Survey contributed the services of 
Dr. Weidmar, no extra salary from state funds being paid 
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to him, or to others regularly connected with the staff of the 
Survey, for services rendered to the World’s Fair Commis- 
sion. Expenses only were charged to the World’s Fair funds. 
Plan of the Hexhibit. In preparing the exhibit, it was 
planned to make a representative display of all the natural 
resources of the state, but to place special emphasis on the build- 
ing stone industry and the lead and zine mining industry. The 
high cost of mstalling «1 exhibit and its general maintenance, 
coupled with the small fund available for the mineral exhibit, 
‘would not permit an elaborate display of all our natural 
resources. ‘I'he space allotted to the exhibit was 40 x 40 feet 
‘in the Palace of Mines and Metallurgy. 
Lead and Zine Mining. The exhibit of the lead and zine 
mining industry consisted of a display of large samples of the 


_tead and zine ore from various mines, a large model of a lead 


and zine deposit made out of the natural ore and associated 
rock, a glass model of one of the large mines, and samples 
of lead and zine concentrates and zinc spelter. 

Building Stone and Quarrying Industry. Tu value of various 
kinds of stene produced in 1903, Wisconsin ranked 11th 
among the states of the union, our total value being $1,972,- 
497.00. In the Mississippi Valley Wisconsin: is the leading 
state in annual production of granite products. 

The exhibit consisted of dressed 8-inch cubes of the various 
kinds of granite, sandstone and limestone, used for building 
and monumental purposes, polished columns and_ slabs of 
granites used for monumenis, granite paving blocks, granite 
macadam, crushed quartz, and hydraulic cement stone. 

Iron Ores. The most important mineral resource of Wis- 
consin is iron ore, in which in 1903 she ranked 6th in amount 
of ore produced, and 4th in value of the ore, among the states 
of the Union. The exhibit of irom ore consisted of a display 
of samples of the iron ores from the mines on the Wisconsin 
end of the Gogebic and the Menomonie iron rauges, from the 
Baraboo range and from the Iron Ridge and Spring Valley 


nines. . 
Clay Products. Representative samples of the brick, tile, 
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and clays of our state were presented, and a display of the 
Norse Pottery Company’s pottery of Edgerton was made. 

Maps, Charts, and Views. Large maps of the state were 
specially drawn to show the location of the various mineral re- 
sources of the state and to show the location of the developed 
and undeveloped water powers of the state. A cross section 
of the Baraboo iron bearing district was shown, and various 
maps of the geology, soils, and lakes, ete., were exhibited, and 
numerous phetographic views of Wisconsin scenery were dis- 
played. 

Awards. The ‘State, through the work of the Survey, re- 
ceived high awards for its principal mineral exhibits. A gold . 
medal was awarded for the model representing the deposits of 
lead and zine ores; a silver medal for the exhibit of building 
and monumental stone; and a silver medal for the general plan 
and material cf the state exhibit as a whole. 


IV. PUBLICATIONS. 


During the period covered by this report five bulletins vere 
issued and a sixth was published after July 1, 1904, but before 
the date of going to press. The titles of these bulletins are as 
follows: 

Bulletin No. VIII. Educational Series No. 2. The Lakes of Southeast- 
ero Wisconsin. N. M. Fenneman, Ph. })., Professor of General and 
Geographic Geology, University of Wisconsin. 1902. Pp. XV, 178; 
36 plates: 38 figures in the text. 

Bulletin No. 1X. Economic Series No. 5. Preliminary Report on the 
Lead and Zine Deposits of Southwestern Wisconsin. Ulysses Sher- 
man Grant, Ph. D., Professor of Geology, Northwestern University. 
1903. Pp. VILL, 103; 2 maps; 2 plates; 8 figures in the text. 

Bulletin No. X. Economie Series No. 6. Highway Construction in 
Wisconsin. Ernest Robertson Buckley, Ph. D., State Geologist of 
Missouri, formerly Geologist, Wisconsin Geological and Natural His- 
tory Survey. 1903. Pp. XVI, 339; 106 plates; including 26 maps of 
cities. 

Bulletin No. IX. Economic Series No. 7. Preliminary Report on the 
Soils and Agricultural Conditions of North Central Wisconsin. Sam- 
uel Weidman, Ph D., Geologist, Wisconsin Geological and Natural 
History Survey. 1903. Pp. VIII, 67; 10 plates, including soil map. 

Bulletin No. XII. Scientific Series No. 3. The Plankton of Lake Win- 
nebago and Green Lake. ©. Dwight Marsh, Ph. D., Professor of 
Biology, Ripon College. 1903. Pp. VI, 94; 22 plates. 
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The following bulletin was published in August, 1904: 


Bulletin No. XIIL. Economie Series No. 8. The Baraboo Tron- Bearing Dis- 
trict of Wisconsin, Samuel Weidman, Pa. D., Geologist, Wisconsin 

_ Geological and Natural History Survey. 1904. Pp. X, 190; 23 plates, 
including map of district; 3 figures in the text. 


Bulletin No. VIII was issued early in the year 1903 and 
was described in the last biennial report, page 19. The same 
may be said of Bulletins Nos. IX and X, both of which were 
issued in 1903 and of which the synopsis was given in the same 
report. Bulletin No. XT was printed in 1903 but was not dis- 
tributed mntil the early part of 1904. This bulletin, which de- 
scribes the soil conditions in Central Wisconsin, is really a por- 
tion of a general report on the geology of that region which Dr. 
Weidman is preparing and was issued in advance of the 
publication of the full report. <A large edition of this bulletin 
was printed. It has been in great demand and the edition will 
soon be exhausted. Bulletin No. XII belongs to the ‘scientific 
series of publications and contains the results of studies made 
-on the plants and animals of the open water of Lake Winne- 
bago and Green Lake by Professor Marsh. It is one of the 
most important contributions to this line of jstudy which has 
been made in this country. 


PLANS FOR FUTURE WORK. 


The increase of the permanent income of the Survey to 


- $10,000 annually in 1903 made it possible for the commission- 


ers to undertake several new investigations. The work for the 
immediate future was, however, determined by plans which had 
already been formed. The bill which increased the income of 
the Survey contained directions to the commissioners to investi- 
gate especially the lead and zine region of Southwestern Wis- 
consin, and to continue the investigation of the clays of the 
state. The first of these investigations had been commenced 
in 1902. It has been continued vigorously during both of 'the 
following seasons and the field work for a final report is now 
complete. More than half of the addition to the income of the 
Survey has been spent in this direction but there twill not be the 
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necessity for equally large expenditures in future years unless 
the mineral bearing disiricts should be considerably enlarged. 

Tt was impossible to begin work on the clays in 1903, partly 
because, under a ruling of the Secretary of State, the income of 
the Survey for 1903 was less than had been anti¢ipated, and | 
also because no one could be found who was competent to con- 
duct the investigation and whose services could be secured for 
a salary which the Survey could afford. In 1904, however, the 
services of Professor Ries were secured—one of the first ex- 
with the view of complet- 


peris on this subject. in the country 
ing as promptly as possible the work begun by Dr. Buckley, and 
partly published in Bulletin No. VII of this Survey. In that 
bulletin Dr. Buckley discussed the general conditions of the 
clay industry and gave the results of microscopical and chemi- 
cal siudies on the clays. The physical tests, such as the effect 
of burning, ete., were left for a future report. It is expected 
that this portion of the work will be finished as rapidly as pos- 
sible by Professor Ries; thus completing a report on the clay 
industries of the state. This work should be finished during 
the current year. 

A third large undertaking of the Survey is also drawing to 
its completion, namely: the geology of the district which we 
have called North Central Wisconsin, whose geology has been 
studied by Dr. Weidman since the founding of the Survey. 
Dr. Weidman is now engaged in preparing his final report on 
this district. A portion of his report has already been issued 
as Bulletin No. XIII, dealing with the soils of the region in 
question. The preparation of the geological report ought not 
to consume a Jonger time than the current. year. 

The completion of these investigations, however, will con- 
sume almost the entire income of the Survey for the year 1904 
—05, and it will not be possible to enter on new investigations 
of great importance during the current year. Under these cir- 
cumstances, i is probably inadvisable to make definite plans 
for future work at this time, but some of the plans may be 
sketched which the Commissioners should consider during the 
year. 

A large amount of work will remain to be done on the clays 
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of the state after the completion of Professor Ries’ report. 
This report, with that of Dr. Buckley, furnishes the basis for 
further work rather than the completion of the service which 
the Survey can render to the clay industry. Tf this industry is 
to advance in the state, it will be necessary to provide some 
means by which the clays of the state can be studied systemati- 
eally and tested with reference to their availability for various 
products, especially of the higher class. This cannot be done 
by a single investigation in. the course of a single year but pro- 
vision should be made by which the studies on this subject can 
be carried on regularly through an indefinite period. It may 
be advisable to combine with this work the subject of the eco- 
nomic geology of the state in general, so as to test road material, 
building stone, and other mineral products in the same labora- 
tory, and to provide for the collection of mining’ statistics and 
other information of a similar type. It appears to me that a 
considerable portion of the future income of the Survey must 
be spent: in these general directions. 

Plans must also be made for a continuation. and extension of 
~-the study of the areal geology of the state after the completion 
of the report on North Central Wisconsin. Tt will probably be 
found advisable to begin the careful study of the quartzite 
areas in Barron and Chippewa Counties and the adjacent for- 
mations. This region is so similar to the Baraboo district that 
there is at least a possibility of iron ore being found there. 
Preliminary explorations have already begun in this district 
and the Survey should lend such aid to exploration as can be 
given by a geological survey. 

In future years the Survey should expect to spend a larger 
-amount of money than in the past in studying of the natural his- 
tory of the state. The necessity for pressing the completion of 
important pieces of economic geological research has ‘hitherto 
made it impossible to devote much money to this branch of the 
Survey. ‘The biological investigation of the lakes should be 
resumed and carried forward. If possible, it would seem to me 
advisable also to prepare a report on the fishes of the state, 
treating. the subject both from the scientific and the economic 
points of view. ‘The hydrographic survey should be extended 
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to those few important lakes in the southern and eastern por- 
tion of the state which have not yet been sounded. It does not 
seem to me advisable to attempt the extension of this portion of 
our work to the numerous lakes in the northern part of the 
state, where the maps of the country are grossly imperfect and 
where, therefore, a very large amount of ordinary mapping 
must be done before the hydrography would be of service. 

It is obvious that the energies of the Survey must move in 
these general directions and it will be necessary for the com: 
missioners to formulate plans during the present year on which 
the Survey may work during the years immediately following. 

Respectfully submitted, 
E. A. Brree, 


Superintendent and Director. 


. 
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APPENDIX. 


FINANCIAL REPORT—FROM SECRETARY OF STATE—GEOLOG- 


ICAL SURVEY. 


July 1, 1902—June 30, 1908. 
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FINANCIAL REPORT—FROM SECRETARY OF STATE—GEOLOG- 


ICAL SURVEY. 


July, 1903—June 30, 1904. 
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STATUTES OF WISCONSIN RELATING TO THE GEO- 
LOGICAL AND NATURAL HISTORY SURVEY. 


CHAPTER 297, LAWS OF 1897. 


An Act to provide for the investigation of the natural resources of the 
state of Wisconsin, and providing an appropriation therefor. 


The people of the state of Wisconsin, represented in senate and assembly, 
do enact as follows: 


Section |. There is hereby constituted a geological and natural his- 
tory survey of the state of Wisconsin. 

Ssecrion 2. This survey shall have for its object: 

(1) The completion of the geological survey of the state, and especially 
the examination of the rocks, with referrence to the occurrence of iron 
ores, building stones, and other valuable mineral products, and in refer- 
ence to their value as material for road construction. 

(2) A study of the soils of the state. 

(3) A study of the plants of the state, and especially of the forests, with 
reference to their cultivation and preservation. 

(4) A study of the animal life of the state, and ‘especially the occur- 
rence, distribution and production of fish in the lakes and streams of the 
state, and a study of foods and enemies of fish. 

(5) The preparation of an account of the physical geography and nat- 
ural history of the state, in such form as to serve as manuals for the pub- 
~ lie schools, and of special reports on subjects of economic importance, in 
such form as to be of direct service to the people. 

(6) The completion of the topographic map of the state begun by the 
United States Geological Survey; but no money shall be expended for 
topography unless an equivalent amount be expended for this purpose in 
the state by the United States government. 

Srcrion 3. This survey shall be governed by a board of commissioners, 
consisting of the governor of the state, the state superintendent of public 
instruction, the president of the state university, the president of the com- 
missioners of fisheries, and the president of the Wisconsin Academy of 
Sciences, Arts, and Letters. The commissioners shall meet within thirty 
days after the passage ‘of this act,and organize as a commission and 
adopt by-laws for their government, not inconsistent with law, and shall 
meet at such time and places as they may prescribe. A majority shall be 
a quorum. They shall receive no compensation, but each shall be reim- 
bursed his expenses actually and necessarily incurred in the performance 
of his official duties, out of such appropriation as may be made by the 
legislature. They shali choose from their number a president, secretary, 
and such other officers as their by-laws may prescribe; but no officer shall 
receive any compensation, except such as is herein provided for. The 
commissioners shall have general charge of the survey, and shall appoint 
a superintendent of the survey, and, on his nomination, such assistants 
and employes as they may deem necessary. They shall fix the compen- 
gation of all persons employed in the survey, and may remove them at 
pleasure. ae 

Sxction 4. It shall be the duty of the commissioners to prepare a report 
before the meeting of each legislature, showing the progress and condition 
of the survey, giving an account of money spent together with 
such other information as may be deemed necessary and useful. The 
superintendent shall transmit to the commissioners, from time to tinie, 
special reports, with necessary illustrations and maps, as these are com- 
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pleted. If approved by the commissioners, they shall be transmitted to 
the commissioners of public printing, who are authorized to have the re- 
ports published in a suitable manner, as independent reports, as bulletins 
of the state university, or in the transactions of the Wisconsin academy of 
sciences, arts, and letters, as the commissioners of the survey deem best. 
If published as independent reports, it shall be the duty of the commis- 
sioners of public printing to decide as to the number of copies in the 


edition of each particular report. Five copies of each report shall be de- _ 


livered to each of the state officers, and to each member of the legislature. 
The number of copies provided by law for other public documents shall 
be furnished to the state historical society, the library of the state uni- 
versity, and other state institutions. The remainder of the independent 
reports shall be distributed, used in exchange, or sold by the commis- 
sioners of the survey, as the interest of the state and of science demands. 
All moneys obtained by the sale of the report shall revert to the state 
treasury, as a part of the general fund. Volumes obtained in exchange 
for the reports shall be added to the library of the Wisconsin academy of 
sciences, arts, and letters. The superintendent of public property shall 
furnish, upon the requisition of the president of the commissioners of the 
survey, such stationery and postage stamps as may be necessary for the 
use of the commissioners and the superintendent of the survey in official 
business. 

Section 5. After material collected shall have served for the purposes 
of the survey, it shall be distributed to the state university, the colleges of 
state, the state normal schools, and the free high schools of the state, 
under the approval of the commissioners of the survey, in such a manner 
as to be of the greatest advantage to education in the state. 

Sxection 6. There is hereby annually appropriated for two years to the 
eomumissioners of the geological and natural history survey, out of any 
money in the treasury not otherwise appropriated, the sum of $5,000, the 
first appropriation to be paid in the current fiscal year. 

Section 7. This act shall take effect and be in force from and after its 
passage and publication. 

Approved April 22, 1897. 


CHAPTER 163, LAWS OF 1899. 


An Act to appropriate a sum of money for the further prosecution of the 
geological and natural history survey of the state. 


The people of the state of Wisconsin, represented in senate and assembly, 
do enact as follows: 


Section 1. There is hereby appropriated for the further prosecution of 
the geological and natural history survey, out of any money in the treas- 
ury not otherwise appropriated, the sum of ten thousand dollars annually 
for the term of two years. This money shall be expended by the commis- 
sioners of said survey for the purpose of executing the duties assigned to 
them by chapter 297 of the laws of 1897. 

Section 2. This act shall take effect and be in force from and after its 
passage and publication. 

Approved April 12, 1899. 


- 


CHAPTER 375, LAWS OF 1901. 


An Act to appropriate a sum of money for the further prosecution of the 
geological and natural history survey of the state. 


The people of the state of Wisconsin, represented in senate and assembly, 
do enact as follows: 


Secrion 1. There is hereby appropriated for the further prosecation of 
the geological and natural history survey, out of any money in the treas- 
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ury not otherwise apprcpriated, the sum of five thoussnd dollars annually. 
This money shall be exper ded by the commissioners of said survey for the 
purpose of executing the duties assigned to them by chapter 297 of the 
laws of 1897, and any other duties which may be assigned to them by the 
legislature, 

SEcTion 2. This act shall take effect and be in force from and after its 
passage and publication. 

Approved May 13, 1901. 


CHAPTER 176, LAWS OF 1903. 


An Act to appropriate money for the further prosecution of the geological 
and naturai history survey of the state. 


The people of the state of Wisconsin represented in senate and assembly 
do enact as follows: 


Appropriation of $5,000 additional. Srcrion 1. There is hereby ap- 
propriated for the further prosecution of the geological and natural his- 
tory survey of the state, out of any moneys in the treasury not otherwise 
appropriated, the sum of five thousand dollars annually, in addition to 
the sum _ now appropriated by law. This money shall be expended by the 
commissioners of said survey for the purpose of executing the duties as- 
signed to them by chapter 297 of the laws of 1897, and any other duties 
which may be assigned to them by the legislature, and especially for the 
investigation of the clays and clay industries and the completion of the 
survey of the lead region. 

Section 2. This act shall take effect and be in force from and after its 
passage and publication. 

Approved May 6, 1903. 
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PUBLICATIONS 


OF THE 


Wisconsin Geological and Natural History Survey. 


The publications of the Survey are issued as (1) bulletins, which are 
numbered consecutively, (2) biennial reports, and (3) hydrographic maps. 
These publications are independently paged and indexed, no attemptbeing _ 
made to group them in volumes. 


1. BULLETINS. 


The bulletins are issued in three series: 

Scientific Series The bulletins so designated consist of original con- ~ 
tributions to the geology and natural history of the state, which are of 
scientific interest rather than of economic importance. 

Economic Series.— This series includes those bulletins whose interest 
is chiefly practical and economic. ; 

Educational Series.—The bulletins of this series are primarily de- 
signed for use by teachers and in the schools. 

The following bulletins have been issued: 


Bulletin No. I. Economic Series No. 1. 


On the Forestry Conditions of Northern Wisconsin. Filibert Roth, 
Special Agent, United States Department of Agriculture. 1898. Pp. vi, 
78; 1 map. Out of print. 


Bulletin No. II. Scientific Series No. 1. 


On the Instincts and Habits of the Solitary Wasps. George W. Peck- 
ham and Elizabeth G. Peckham. 1898. Pp. iv, 241; 14 plates, of 
which 2 are colored; 2 figures in the text. Sold at the price of $1.50 in 
paper and $2.00 bound. 


Bulletin No. III. Scientifie Series No. 2. 


A Contribution to the Geology of the Pre-Cambrian Igneous Rocks of 
the Fox River Valley, Wisconsin. Samuel Weidman, Ph. D., Assistant 
Geologist, Wisconsin Geological and Natural History Survey. 1898. Pp. 
iv, 63; 10 plates; 13 figures in the text. Out of priat. 


Bulletin No. IV. Heonomic Series No. 2. 


On the Building and Ornamental Stones of Wisconsin. Ernest Robert- 
son Buckley, Ph. D., Assistant Geologist Wisconsin Geological and 
Natural History Survey. 1898. Pp. xxvi, 544; 69 plates, of which 7 are 
colored, and 1 map; 4 figures in the text. Sent on receipt of 30 cents. 
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Bulletin No. V. Educational Series No. 1. 

The Geography of the Region About Devil’s Lake and the Dalles of the 
Wisconsin, with some notes on its surface geology. Rollin D. Salisbury, 
A. M., Professor of Geographic Geology, University of Chicago, and Wal- 
lace W. Atwood, B.8.. Assistant in Geology, University of Chicago. 1900. 
Pp. x, 151; 38 plates; 47 figures in the text. Sent on receipt of 30 cents. 


Bulletin No. VI. Economic Series No. 3. Second Edition. 


Preliminary Report on the Copper-bearing Rocks of Douglas county, 
and parts of Washburn and Bayfield counties, Wisconsin. Ulysses Sher- 
man Grant, Ph. D., Professor of Geology, Northwestern University. 1901, 
Pp. vi, 83; 13 plates. Sent on receipt of 10 cents. 


Bulletin No. VII. Economic Series No. 4. 
The Clays and Clay Industries of Wisconsin. Part I. Ernest Robert- 
son Buckley, Ph. D., Geologist, Wisconsin Geological and Natural History 
Survey. 1901. Pp. xii, 304; 55 plates. Sent on receipt of 20 cents. 


Bulletin No. VIII. Educational Series No. 2. 


The Lakes of Southeastern Wisconsin. N. M.-Fenneman, Ph. D., Pro- 
fessor of General and Geographic Geology, University of Wisconsin. 1902. 
Pp. xv, 178; 36 plates; 38 figures in the text. Out of print. 


Bulletin No. IX. Economic Series No. 5. 

Preliminary Report on the Lead and Zine Deposits of Southwestern Wis- 
_consin. Ulysses Sherman Grant, Ph D., Professor of Geology, North- 
~ western University. 1903. Pp. viii, 103; 2 maps: 2 plates; 8 figures in the 
text. Out of print. : 


Bulletin No. X. Economte Series No. 6. 


Highway Construction in Wisconsin. Ernest Robertson Buckley, Ph. D., 
State Geologist of Missouri, formerly Geologist, Wisconsin Geological and 
Natural History Survey. 1903. Pp. xvi, 339; 106 plates, including 26 
maps of cities. Sent on receipt of 30 cents. 


Builetin No. XI. Economic Series No. 7. 

Preliminary Report on the Soils and Agricultural Conditions of North 
Centra! Wisconsin. Samuel Weidman, Ph. D.. Geologist, Wisconsin 
Geological and Natural History Survey. 1903. Pp. viii, 67; 10 plates, 
including soil map. Sent, paper bound, on receipt of 10 cents; cloth bound, 
20 cents. 


Bulletin No. XII. Scientific Series No. 3. 
The Plankton of Lake Winnebago and Green Lake. C. Dwight Marsh, 


Ph. D., Professor of Biology, Ripon College. 1903. Pp. vi, 94; 22 plates. 
Sent, paper bound, on receipt of 10 cents; cloth bound, 25 cents. 


Bulletin No. XIII. Economics Series No. 8. 


The Baraboo Iron-bearing District of Wisconsin. Samuel Weidman, 
Ph. D.. Geologist. Wisconsin Geological and Natural History Survey. 
1904. Pp. x, 190; 23 plates, including yveological map. Sent, paper bound, 
on receipt of 10 cents; cloth bound, 20 cents. 
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In Preparation. 

The Geology of North Central Wisconsin. Samuel Weidman, Ph. D., 
Geologist, Wisconsin Geological and Natural History Survey. 

The Lead and Zinc Deposits of Southwestern Wisconsin. Ulysses 

~ Sherman Grant, Ph. D., Professor of Geology, Northwestern University. 

The Clays of Wisconsin. Heinrich Ries, Ph. D., Professor of Economic 

Geology, Cornell University. 


2. BrenniaL REPORTS. 


The Survey has published three biennial reports, which relate to admin- 
istrative affairs only and contain no scientific matter. 
First Biennial Report of the Commissioners of the Geological and Nat- 


ural History Survey. 1899. Pp. 31. 

Second Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1901. Pp. 44. 2 

Third Biennial Report of the Commissioners of the Geological and Nat- 
ural History Survey. 1903. Pp. 35. 

Fourth Biennial Report of the Commissioners of the Geological and 
Natural History Survey. 1904. Pp. 


3. HyproGRAPHiIc Maps. 


There have been prepared hydrographic maps of the principal lakes of 
southern and eastern Wisconsin. This work is in charge of L. S. Smith, 
C. K., Assistant Professor of Topographic and Geodetic Engineering, 
University of Wisconsin. 


- The maps are as follows: 


Size of Plate, Scale, Inches Contour_ In- 


Inches. ermile. terval, : 
No. 1. Lake Geneva..... FAECES ee oereaae 17.5x10.8 S 2 ae 
No. 2. Elkhart Lake.................---+s-- 15.5xJ3.1 5 10 
No. 38. Lake Beulah.... ...........-.2-- 00+ 22.5x20.0 6 10 
No. 4. Oconomowoc-Waukesha Lakes..... 29.8x19.1 2 10 
No. 5. The Chain of Lakes, Waupaca ..... 21.7x20.6 6 10 
No. 6. Delavan and Lauderdale Lakes.... 22.5x16.3 4 10 
NowToniGreen Makes. e-toc sche seccitaeese- CON EIee 32 20 
No. 8. Lake Mendota. 5 23.7x19.5 6 5 
No. 9. Big Cedar Lake =, + 18:0x138-5 2.9 10 
No. 10. Lake Monona ....... 2.0. -..0 sees sone 17.6x17.3 4 5 


In press: 


No. 11. Lake Kegonsa. 
No. 12. Lake Waubesa. 


In all of these maps the depth of the lakes is indicated by contour 
lines, and by tints in all except No.1. They are sent on receipt AY 15 cents 
each, except Nos. 4 and 8, for which 20 cents are required. They may be 
had either mounted in a manilla cover, cr unmounted. 


